Cucumber crop was evaluated for the influence of seedling age on its production during two consecutive years of 2011 and 2012 on experimental area of National Agricultural Research Center (NARC), Islamabad, Pakistan. Nursery of cucumber was raised in polythene tubes under protected structures (walk-in tunnels). Seedling transplantation of three different ages viz., 30, 45 and 60 days were compared with direct seeding in the open field. Seedling transplantation produced fruits earlier (22 days), increased availability period (41 days) as compared to direct seeded crop. Transplantation of 45 and 60 days old seedlings produced higher fruits yield of cucumber with higher gross return and gross margin. The results revealed that transplantation of 45 to 60 days old seedlings was suitable for achieving fruits earlier and profitable cucumber production technology.
INTRODUCTION
Cucumber is cultivated on an area of 3499 hectares with an annual production of 449947 tonnes in Pakistan (GOP, 2013-14) . Cucumber productivity is highly dependent on different factors such as light, temperature, CO 2 , humidity, water supply, fertilization, cultivation methods and varieties etc (Juknys et al., 2011) . Among those, temperature plays a significant role in cucumber production. Cucumber seedling is easily injured by frost; consequently, direct seeding in the field is delayed until the danger of frost is ended (Hussain et al., 1989) . Cucumber seedlings may be successfully raised under plastic tunnels during cooler months and healthy seedlings can be transplanted at most favourable age. Seedling age greatly influences the vegetative development of the crop, vegetative mass, biochemical composition, output of standard transplants, plant growth after transplantation and resistance to critical conditions (Henare and Ravanloo, 2008) . Seedlings of an older age are more tolerant to stress and produce fruits earlier, while young transplants are less tolerant (Vavrina, 1998) . Seedlings transplanted at their older age develop reproductive phase quicker than vegetative phase (Orzolek, 2004) . To encourage quick plant growth and early harvest, the technique of transplanting cucumber seedlings may be applied. Optimum seedling age for better plant establishment could enhance productivity of cucumber crop (Handley and Hutton, 2003) . The effect of seedling age on yield is an issue often introduced by the growers to maximize production potential (Holcomb, 1994) . Optimum seedlings age determine early production as well as higher yield of crop which favours the farmers to get higher market price. Therefore, the aim of present study was to observe the influence of seedling age on cucumber production which would be economical as well as beneficial for farmers.
MATERIALS AND METHODS
The experiment was carried out at the experimental field of National Agricultural Research Centre (NARC), Islamabad, Pakistan during two consecutive years of 2011 and 2012. The experimental site was located at 73.08 0 E Longitude, 33.42 0 N Latitude and 683 msl. Soil texture was sandy loam with pH 7.8. Nursery of cucumber (Variety: Sialkot selection) was raised in plastic tubes under plastic tunnel in a medium comprising Farm Yard Manure (FYM), sand and soil with a proportion of 1:1:1, respectively. Four treatments viz., T 0 : Traditional direct sowing practice, T 1 : 30 days old seedlings, T 2 : 45 days old seedlings, T 3 : 60 days old seedlings were compared under field condition. The experiment was laid out in randomized complete block design with three replications. FYM @ 7 t ha -1 was incorporated in to soil as organic amendment at the time of land preparation one month before transplantation. Seedlings of different ages according to treatments were transplanted on 03 March, 2011 and 05 March, 2012 maintaining row to row and plant to plant distance of 1.5 m and 50 cm, respectively. Direct seeding was done on the same day. Data were collected on days to first picking, availability period, survival percentage, fruits weight per plant and fruit yield (t ha -1 ). Collected data were analyzed using statistics 8.1 software package. Means of different parameters were ranked according to Least Significant Difference (LSD) Test (Steel et al., 1997) . Gross return and gross margin were also calculated.
RESULTS AND DISCUSSION
The values of all the parameters under study showed similar trend indicated similar performance of treatments in both the years. Two years mean of each trait was computed and discussed here.
Days to first picking, availability period and survival percentage
Significant differences were observed among different seedling age treatments for first picking time, availability period of the produce and survival percentage of the plants. Two years mean values indicated that seedlings irrespective of their age produced fruits earlier compared to direct seeded crop. First fruit was harvested about 22 days earlier (Table 2) . Singh et al. (2010) also proved the technique of raising seedlings for early harvesting of cucurbit in India. Availability period was about 41 days in 30 to 60 days old seedling, whereas it was 21 days in direct seeded crop. The results revealed that availability period was 20 days more in 30 to 60 days old seedlings than in direct seeded crop. Survival percentage was recorded 100% in treatments of seedlings, whereas it was 75 % in direct seeded crop (Table 2) . Minimum survival rate in direct seeded crop might be due to poor root growth. Poor survival of cucumber crop in direct sowing method was also recorded by Handley and Hutton (2003) . However, all seedling treatments proved statistically similar for all above described traits. These results are also supported by Hasandokht and Nosrati (2010) .
Fruit weight per plant and fruit yield
Fruits weight per plant differed significantly among different seedling age treatments (Table 3) . Averaged over years, maximum fruits weight per plant (884.31 g) was recorded from crops raised through 60 days old seedlings, which was statistically similar to that of 45 days old seedlings (859.17 g) but significantly higher than other treatments.. Fruit yield was also varied significantly among different treatments. In case of fruit yield, similar trend was observed to that of fruit weight per plant. Fruit yield obtained from 60 days old seedlings was the highest (17.69 t ha -1 ), which was at par with that of 45 days old seedlings (77.19 t ha -1 ), while both treatments produced significantly higher fruit yield as compared to 30 days old seedling and direct seeded crop. Different scientists (Hasandokht and Nosrati, 2010; Orzolek, 2004 ) also reported that vegetables cultivated from older seedlings produced higher yields. These results are also in line with the findings of Choudhari et al. (2002) . However, according to Liptay (1988) , the yields from the seedlings of different ages are similar, in spite of the fewer yield from younger seedlings of cucumber. Minimum fruits yield (11.40 t ha -1 ) was recorded from direct seeded crop. NeSmith (1994) also reported lower fruit yield in direct seeded zucchini squash than four weeks old transplants. Increase in fruit yield at 60 days old seedlings over direct seeding was maximum (55.18%) which was statistically at par with 45 days old seedlings (50.79%). On the contrary, fruit yield increment was minimum (35.53%) at 30 days old seedlings over direct seeding (Figure 2 ).
Gross margin and gross return
Averaged over years, gross margin and gross return also behaved similarly as fruit yield. The highest gross margin (US$ 989.5 ha -1 ) was found from 60 days old seedlings and it was statistically similar to 45 days old cucumber seedlings (US$ 936.8), while the lowest gross margin of US$ 412.3 ha -1 was recorded from direct seeded crop (Figure 1 ). This result further revealed (Figure 2 ) that the increment of gross margin in 60 days old seedlings was maximum (140%) over direct seeded crop, which was statistically similar to 45 days old seedlings (127.21%). Increase in gross margin with 30 days old seedlings over direct seeded crop was minimum (85.06%). Likewise, gross return was 41.34 to 44.33% higher in 45 to 60 days old cucumber seedlings over direct seeded crop. Higher gross return and gross margin in older cucumber seedlings were attributed to the higher fruit yield owing to have more availability period and higher survival rate (Figure 2 ).
CONCLUSION
The two-year results revealed that seedling transplantation was superior to traditional direct seeded cucumber. Seedlings of 45-60 days old produced higher fruit yield, gross return and gross margin. Farmers might be suggested to transplant 45-60 days old seedlings for profitable cucumber production. 
